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L i . " . porty-eight sixth-grade students were studied to” .
" determine their response to selected compressions cf the narration of
" an instructional sound motion picitire. A #:10 color film with a 158
-~ wpm recorded, narration-was shown at 25, 33-1/3 and 50 percent
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-

~ Interest in 1ncxea51n? the eff1c1ency of’lnstructlon by redu01ng time-
to-solution in learning TdukS is of lont tandlnf. One promising technique
oF continued 1nterest fov Teducirg both stimlus and response time without
a 51gn1f1cant reductlon in acquisition is compressed speech. Defined as
o a meL: age in whmch the- wovd rate has been 1rcreased without distortion in
; _m? vocal pltCh, speech compree51ons of up- to 50 percent have been shown to
result in no 51gn1flcant decrease in student‘e ablllty to comprehend
(Nelson, 19u8; Ikumnod 19557 Falrbanys, Cuttman and Micror, 1957).
It has been repOrted that V1suals such as print, pictures or slides
used in conwunotlon w1th compressed speech increased comprehensaon (Wbodcock .
and-Clark, 1968 and 1969; Watts, 19693 Bruland, 1970; Parker, 18703 Benz,
1971); howeveﬁf in many cases the difference was not 81gn1f1cant when compared
with-a normal speech presentatlon rate (Jester, 19663 Loper, 19674 @Pderton,
1969; Boyle, 1969). '

S Loper (1967) studled the effect of time compresSmon upon oomprehen51on

. ’ .

and retent1on of a 1conographlca11y augmented‘teleV1Sed-lecture Loper

repo ~ted tnat COMprenens.iol was an 1nvepse functlon, but only when the

sage?has presented w1thout visual augmentation. &
Woodcock (1969) summarized a series of studﬂegfgbnducted at the
1‘" Instltute of Mental Retarcation and Intellectual Defolopnent at George :
i Peabody College ‘and concluded with six reconnendatxons concerning the
app11Cetlon of compressed speech in theé classroom: among them, that listening
plus v¥%w1ng slides is a more effective and efficierit medlum for learnlng than
1lsten1ng dlone.
| Anderton (1969), Perry (1970) end Benz (1971) all studied the effect

‘of tape-~clide upon presentations at differing rates of speed, The reeults
| . revealed no significant difference in comprehension at the highef rates of

speed. However, in Benz' study the one-half compression aural-visual

. vergion was nearly as effective as the normal rate aural-only presenfation{

\§_ " Parker's (1970) and Bruland's (1970) studies found that a printed page
accompanying an ‘aural presentation was.sooenior to listening'only at

compressed rates.
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Baker (1971).studied the effects of dlffePan speed of video feedback
Ommnndl and slow) and levels oI.perceptual upeed or psychomotor.perfcrnnncc. o
Results indjcdted that students scoring higlr on a. perceptual speed test

‘perforned signifieantly better than students with ldw scores. No signi-

ficant dlfference was found: between the v1deo treatments.. .
Parker (1971) inves tlgated the degree to which college students could:

) recall Jnfbrma*lon p"esenﬁed in uncompressed and compressed (ten percent,

12% percunt and 16 2/3 percent) Verelons ‘of a 16mm film. Parker concluded
that the selected rates of audio and v1sua1 compre351on had little or no
effect upon 1nfornet10n recalled. B

o

Parker rectmmended that further studle b2 conduéted concerning the

! ‘effécts of higher rates of sound motlon picture compression on affective and

hl

Mori and Tadang (1973) studled the effect of abnormal speed motion
plctures (high and low speeds) upon chlldren estunatlng ‘the time of a falling
body The results‘}ndlcated that the chlid's estimation of the. tlme did not

ps ychomotor performance.

depend upon +he film speed.'but upen S's perceptlon of the veloc1ty of
satural phenomena in his daily ﬂ"“*“**“>ﬂ°

Problem ' £ ) -

] » . ]
The literature review suggests that 50 percent speech compression is

- the upper 1imit whlch can he comprehended by subjects without prior tralnlng

and that v1sua11y augnented compressions less than 16.5 percent yield no
significant dlfferences in performance. Remalnlng uninvestigated are audlo/
visual ccnmmessions in‘excess of 16.5 percent. The spread of compressions
to be investigated in this study was therefore selected as 0, 25, 33 1/3, and
50 percent.

The literature further®suggests two dependent measures of paychomotor
performance quality and time-to-solution anq suggests that some differences-
mlght be attributable to sex and pérceptual speed ability. No measures of
‘attitudinal e’fects were planned. . L

. Although the 1nvest1gators originally chose televisjon méssages for - ¢
compnessiqn the present state of the art precluded feasfble compressions and
sound motion picture film was selected as more workable. However¥, the

~ results of this study might tentatively be generalized to televised instruction. "
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Hypotheses
~ 1. There are no 51pn1f1Cdnt dlffEPGNCES amonr inrediate performance-

quality scores of S5s exposed to ‘sélected conpre551onq of an instructional

L)

2. ‘There are no significant dxrferencea .among, irmediate perforwance—tlme

scores of Ss expo sed to selected compressidns of an 1nqtzunt10nal =ound motion

~t

picture. = . . o | B

]

3. There'ere'ﬁo“éiéﬁEEEEABQUdifferences amongNIZQﬁéfnde}ayed pebfbrmance—:'“'

‘quality sceres of Cs exposed to selected ;omprESSions o) an instructional seund

motion picture. .. ‘
4. There are no 1gn1flcdnt dlfferenaes among, 12-day Jelayed performance-
tlme scores of S5 exposed to selected compressions of an “astructional sound

motion plcture.

L4
bl

Design T E

- Design was 4 (film coﬁbressions: 0, 25, 33'1/3, 50 percent) by 2
(perceptual speed ability) by 2 (sex). And1y51b was by three-way ANOVA for
each .depeiiend measure ot 1mmed1ate and 12~day delayed peritwnanﬁe* - =

prerlmenfal Task N R .

After exposure to treatment, Ss were asked to build a simple wood boat
following film instructions and; procedures usmng materials and tooks provided.

]
-

Subjects - f - . .
Forty-eight sixth grade pupils were selected from two classes in an
elementary -school chosen because of on-site avallablllty of an apq;oprlate wood-

working shop, and a curriculum that prov1ded no industrial arts activities at

/

the elementary level. ' . :
Materials . =

]

A four minute and- ten second Super 8mm color £ilm demonstratihg tocls,
materials and procedures for producing a simple wood boat was produced and
edited to synchronize with a 158 word per minute recorded narration. The master
audio tape was corpressed to rates of 25, 33 1/3, and 50 percent at the Center for,
Rate Controlled Recopdings, University of Louisville. By varying the ratio of
projector to camera speed, comparable compressions of the film were made by
Tephotogréphy from a rear screen. Uncompressed film was then rephotographed to

/
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~ insure uniform film qaelity across all treatments. Soqnd and picture were .
synced during priesentation by a pa‘mllél 1iﬁe'switch linking player-and _pfmjec':tor'. '

- : " 4 BT
-’ .

Pr'ocedur'es

French's Identical Picture, P-3 was admanlstcr‘ec? to all members of the two
sixth grade cla.;sés and middle scormg Ss delted. The rena:.nder were grouped by
sex and perceptual speed ability for' randcm assigrment to treatment. Ss repor'ted

~ to the viewing room in groups of 4 where stlmulus was adxmnlstered vid a rear .
% screen’ projector with ‘individually volume gontrolled earphones from a tape .player. '
| A bmef ln*noductorvy film clip corresponding 'to the t‘neatment £11m wag shown to
“the group to reduce confusmn (Ss in a p:Llot study thought the compressed treat-
ment we S a technical Malfunction) and &llow adjusments in earphones After
treatment, Ss were guided to the workshop, assigned.a station isolated from othe.
*. Ss by a partition and set to work. Raters reccrded performance quallty on an |
:Lllustrated check sheet’ corr'espondmg to the film’s—procedural oontent and
r'eoorded time-to-solution in minutes and seeonds Mter finishing, each S was
praised for his effor't, asked not to dn.scuss it with his pRers, told he could

pn.ck up his boat after school and r‘etumed to his classroom to reswrue normal

’
.

&

act1v1ty
Results _ L - . ) _
. Three-way ANOVA was computed for immediate and 12-day delayed scores on both
' dependent measures: perfonnance-quallty and performance-time.
. . No significant main effects ‘were detected for mnedlate measures of performance-
" quality (Table 1). Hypothecals 1 was therefore aocepted. ' a
Slgm.flcant dlfferences (.05) were.recorded fo: mnedlate perfomance—tme
scores by compr*esuon (A), perceptual speed ablllty (B), and sex (C): (Table 2).
Hypotnes;le 2 was therefore rejected. . - ' ’
Duncan's New Multiple Range Test (Table 3) 1solated the 50 percent compression
as the significant source of variance among t**eatments. ’

leferences in performance-time by perceptual sPeed ablllty (Flgure l)
- favored Ss of high perceptual speed ablllty At 50 percent Lonpr'ess:Lon, performame—
time . for all Ss increased; for Ss of hlgh perceptual speed ability however, the
mcrease only slightly excceds the scores for the zero covtpn.ssn,on treatment.
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“Highly. signif icant (.01 differences dn <12—day delayed Scores by perceptual

‘spcéd ability (B) and sex (C) for both dependent measures are reported in Tables

4 and 5. Hypotheses 2'and 4 were therofore: rejected.

As can be seen from l"lgur'e., 2, 3, 4, 5 and 6, dif ferences on both de.n.aycd
dependent measures generally fc!VOM male Ss and Ss of “high perceptual speed abil 1ty

' No significant dlfferences in mean perf ormance-quality or perfonmnce—tme
by compression (A) were 1dem:n fied for either delayed dependent measure.

Trmee sigpificant (.01, .05, .05 rcspeotwely) interactions were 1dent1f1ed as - .
compression (A) x .perceptusl speed ability (B), perceptual speed ability (B) x sex

- (C), and A x B x C ror delayed measures of performance-quality (Table 4).

Examined gr‘aphlcally, the A x B interaction (Flgue 2) is characterized by a = '
r'ever'Sal of porfomance—quau.ty of Ss of hlgh and. low perceptual speed ability. _ o
Ss of low perceptual speed ablllty outper*formecx high perceptual speed abxh.ty Ss S —
at the zero compression level, fell 1narkedly lower at the 25 and 33 1/3 percent |
campression level and recovered at the 50 peficent level. Performance of high -
perceptual speed- ablhs wal in marked opposition. ..

The BEx C mteractlm (Flgure 3) displays a qomewhat similar pattern. Male
Ss per'fomance was best at the 25 percent compressian while female Ss’was poor'est.

. In contrast, male Ss performance was weakest at the 33 1/3 c:ompress:.on level while

female Ss was strongest. v

The Ax B x C :mter\actmn is better understood when previcus f:Lgur'es are
compamd to a display. of male and female performance-quality by perceptual #peed
ability (I‘J.gure 67. The dominance of male Ss and Ss of high perceptual level is . =
clearly seen. A study of all t'elevcmt flgums reveals the vigor of all three in-
dependent variables and hence the interaction affectmg delayed per'formance—
quallty,. X y

I .
Discussion -

Signific5n£ differences in mean performance-quality and performance-~time
scores generally favored males and Ss of high perceptual speed’ ability. Such a
finding Alght have been predicted fmm implications in the literature reviewed. "

~What is noteworthy here is the overall connstenéy of the differences and their

poteycy as demonstrated by the 12-day delayed measures.
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The: smgmf icant negatlve ef fect of 50 percent compr*eqsmn of film on o ‘
-:mmedlate performance-time could, in isolation, ~..ug,gest that such a hlgh
oompn.s-',f*'fon rc:ac had no mstmctmnal utility.- However, the lack of significant
dlfferences attributable to compressmn aftr 2 12-day delay suggests that a 50 .
per'cent canpresslon of ins tmc*t:.onal motic.. .ctures tould have pmctlcal
J.nstr'ugtlonal appllcatlons. Certainly, these data canrot be taken as establlshmg
the upper. limit for practical instructional :fJ.lm compression. . ‘
—~The data, presented in Figure 1 sugpests to thece mvestlgators that Ssmay T

have been attemptmb to model. the:.r work rate after the rate of film presentat;.on.

.Thus immediate perfomance—t:.m tends t6 reduce as instructional time reduces

fram 0 thxough 33 1/3 percent. This pattem does rot persist after the 12--dqy

‘delay suggestmg that after the mltlal attempt learners retur'n on succeedmg

attenpts to a work rate baséd upon individual habit. This hypothes:.s cmild

“Be tested d:mectly once base line mrk rates were established for a population. .

"An extension of this hypothesn.s would suggé'ﬁt that the dif ferences observed

~in thls exper*ment ¢ould be.attributed more to the effects of artificially :mduced

work rates than to the ability of Ss to comfehend the.instructional messag,e. A
design in Wthh cognitive measures were -taken in conjunction with measures of . -
-psychomotor performance might artwer that question. . '

The lcss in treatment effect vtgor at the 50 percent comprcssn.on over time
can poss:.bly be explamed by the tendency. ‘for learners who are unsucéessful in a

‘task to covex*tly rehearse anc replicate for some time after the expemence Although
A "Sé did not know a. delayed measure was s~.hedu1ed hey wer'e ready when the time came.

Thus while all Ss reduced the:m perfonnance-tnne, those at the 50 percent .
compression group reduced ovepall_tlme by half (Figures 1 and W4).
In eontrast, performance-quality among the 50 percent group remained

substantially the same while ‘quality among the 25 and 33 1/3 group improved.’

.This contradiction suggests a potential hazard in the use of compressed
motion pictures for instruction: learriers may infer that when instruction 1s .
presented at an unusually r~ap1d rate the major criterion fc,r ‘evadluation w111 be
perfomance—-tme rather than pe.r'fomance— uality. Thus, although it should haVc. been
possn,ble for low scoring Ss under the 50 percent condition to improve the qualiry '

of their work via covert rehearsal and {'epllcatlon, ‘they.chose instead to
improve their rate of’ work. This hypothesis has important implications for
instructional presentations in all modalities and deserves further study. . .

3 O ’

o . —_— R )
. .



Conclusions

1. Instructional sound motion plC't‘UI"C'; can be corrrpressed at mtes
. . not in excess of 50 percent w:.thout s:.gmflcantly affectmg perfomunce—
S quallty in & psychonotor task '
| - 2, Instmctmnal sound motlon plctur'es compressed at”“a‘rate of 50
pement have a 51gmf3.cant1y negative. effect upon perfomﬁnce—tme in

......

a greater effect upon females than males a:nd Ss of low pemeptual speed
,than high perceptual speed . . .
3. 'l‘he neganve treatment effect of 50 per'cent cornpre551ons on
performance-time is not s:Lgm.I"icantly mamtamed atker a 12-day delay.
4. Both sex and level of per'ceptual speed ability are potent '
Apredla_tor's of mned:tate a.nd delayed per'fonnaﬂce in a. psychomter task
attempted follown.ng 1nstructmn via carpmssed sound motlon pictures;
females, and Ss of low perceptual speed ability reliably perfom poorer
quality and slower work, thdn males and Ss of high pemeptual @ee/d
ability. A | : -
5. An mstructmnal sound mgtion picture compressed at the ratc of
25 percent appears to be the least effective carpressmn among those
tested for maintafning per'formance-quallty among females and- the most
effective for males.’' All other compressions testedeseem equally effective.
~ 6.° An lI'lePUC"‘.‘lOMl sound motion picture oompres ed at the rate of .
"33 1/3 percent appears to be the least effeative compression @mong those
tested for ma:.ntemlng performnce—quallty among Ss of low perceptual
speed ability and the most effectlv% for.Ss of high perceptual speed
- ability. All other compressions tested seem! equally effective.

-

”

a psychomotor task attempted immediately following treatment and exert
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